This study is intended to develop and apply a macroeconomic framework to ascertain the influence of domestic disequilibria and extemal shocks on inflation dynamics in Uzbekistan. Using quarterly data for the period 1994:01 to 2000:03, the study estimates several "long-run" relationships for the goods, money, and foreign exchange markets of Uzbekistan, characterized by multiple exchange rates, import restrictions, and other domestic administrative controls. The empirical estimates, which use error correction mechanisms for different markets, show that domestic monetary and output developments, and changes in the relationship between the curb market and official exchange rates have a significant influence on the foreign exchange market dynamics in Uzbekistan. Furthermore, the results of the study suggest that disequilibria in the product and money markets are the major forces driving inflation dynamics in Uzbekistan. While disequilibria in the parallel market themselves do not seem to be a factor in price increases, the ratio of the curb market exchange rate to the official rate seems to exert a significant influence. One can infer that an important consideration here is the speed and the magnitude of adjustment of the official exchange rate in the face of disequilibria in the parallel market for foreign exchange.
The macroeconomic framework underlying the analysis assumes that the Uzbekistan economy is "small" relative to the rest of the world.
2 Thus terms of trade shocks and effects of international financial flows pass through to the economy mainly via the exchange rate, especially the parallel market rate. The financial system is dominated by state-owned banks, which are operating under fixed interest rates, administratively determined exchange rates (both the official and commercial bank rates, until May 2000), and which have limited access to financial assets for investment. Given these considerations, we specify a model that attempts to capture the "long-run" behavior of the money, foreign exchange and goods markets.
We then use the "long-run" equations to analyze the impact of market disequilibria on the dynamic behavior of money, exchange rate and prices. The paper is organized as follows. Section 1 starts with a comparative analysis of the inflation and stabilization experiences of a number of transition economies. Section 2 gives a brief description of the recent developments in Uzbekistan's economy that provides the setting for the economic relationships considered in the study. Section 3 is devoted to the presentation of the long-run relationships for each of the markets: money market, foreign exchange market, and goods narket. The time series properties of the variables used in the study are presented in section 4 followed by the empirical estimates of the equations in section 5. Section 6 contains a number of concluding remarks.
Section 1: Inflation and Stabilization in Transition Economies
A comparative study of inflation and stabilization in Eastern Europe (see, Stanley Fischer and Ratna Sahay (2000) ) revealed that most countries entered the transition process with a monetary overhang and the urgent need for price liberalization. Stabilization packages were put in place in 25 countries by the year 1995. The extent of the monetary overhang and the timing (delays) of the initiation of a stabilization program had an effect on the extent of pre-stabilization inflation, which varied from 57000 percent per annum in Georgia to 26 percent in Hungary (see table 1 ).
It appears that inflation stabilization was one of the key successes of the transition process. At the time of liberalizing prices, countries were concerned with possibilities of inflation spirals and ever rising wage demands. In view of these concerns, most stabilization programs included tight monetary and credit policies, wage controls, and policies for non-inflationary sources of financing the budget deficits. Uzbekistan launched a comprehensive stabilization and structural reform program in late 1994.
However, the country seems to have adopted a somewhat different approach than mo 3 t FSU countries. In early 1997, the progress in liberalizing the foreign exchange and trade regime was reversed and a system of multiple exchange rates and restrictions on current account transactions was introduced with the objective of promoting import-substituting industries and conserving foreign exchange reserves. In the current study, we give explicit consideration to the exchange rate regime, the money market conditions, and the output gaps that jointly determined the inflation experience of Uzbekistan. In the following section, we begin with a brief analysis of the overall developments and policy approaches of Uzbekistan.
Section 2. Recent Developments in the Uzbekistan Economy
Since its independence in 1994, Uzbekistan, a successor state of the former Soviet Union (FSU) in Central Asia, has followed a unique path to economic transition. At the time of independence, the country's relatively rich resource endowment, low degree of over-industrialization and trade dependence, large share of agriculture in aggregate output, and-the predomninance of cotton and other raw materials in exports, pointed to a relatively better transition=path (in comparison with other FSU countries) to a market-based system. However, rather than emphasize economic growth, the government has sought to promote stability. This goal is pursued by subs3izing employment, controlling prices on essential items, privatizing large enterprises gradually, and attempling to attain self-sufficiency in energy and food supplies. Although no clear characterization of this strategay exists, it could be broadly considered as some form of "gradualism" to economic transition.
The transition process in Uzbekistan has so far been rather uneven (see, World Bank(1999)) and can be described as a case of stop-go on transition reforms. In this respect, beginning in early 1992, Uzbekistan has evolved through three -different transition phases, which are very different from each other in terms of macroeconomic policies followed by the govermnent, progress made in the implementation of market-oriented reforms, and stability of the macroeconomic situation. During the first phase, covering the period 1992-93, the government seemed to have followed rather loose rnacroeconomic policies, the implementation of market-oriented reforms was limited in scope and slow, and the macroeconomic imbalances inherited from the FSU deteriorated markedly. During the second phase, which covered the period from early 1994 to the 3 rd quarter of 1996, macroeconomic performance improved considerably perhaps as a result of the tightening oftfinancial policies and the acceleration of many market-oriented reforms. The third phase covers the period from the 4h quarter of 1996 to the present, and is characterized by occasional loosening of macroeconrimic policies, a reversal of some key reforms while maintaining sustained progress in others, and the worsening of the external imbalances. The macroeconomic situation continued to be difficult during the year 2000 as a result of low gold prices, large debt service payments, and the overvalued and exchange rate system. Nevertheless, On May 1, 2000, the official and commercial bank foreign exchange rates against the US dollar were unified at the level of the commercial bank rate., which reduced the spread between the new official rate and the curb market rate. In the year 2000, high interest payments led to a marginal deterioration in the current account of the balance of payments in spite of a marginal improvement in the trade balance. A drop in tax revenues and an increase in current expenditures led to a deterioration in the budget deficit.
Section 3.
Long-run Relationships
The long-run relationships in the product, money, and foreign exchange markets are considered in the backdrop of the "gradualist" transition path followed by Uzbekistan, which has essentially remained a rather "controlled" economy.
The Money Market
The money market equation attempts to incorporate a number of important characteristics of Uzbekistan's financial system: i.e. severely limited scope of markets, instruments confined to money, real assets, and foreign exchange, fixing of nominal interest rates under high inflation conditions, a substantial influence exerted by the parallel market exchange rate on the degree of asset substitution. The "long-run" money demand for Uzbekistan can be specified as follows:
where: M -nominal money supply y -real GDP PAR -parallel market exchange rate P -domestic price level.
In the empirical work of this study, the parallel market exchange rate was expressed in terms of local currency units per US dollar
The parameters a, b, c, d > 0
Taking logarithms, we can write the real demand for money as 5
Foreign Exchange Market
To develop a market-clearing model for foreign exchange, two oc; relating to supply and derand are postulated. On the supply side, exports, foreign borrowing and changes in extemal reserves are important elements. On the demand side, the important components arc imoorts and cumency substitution. .
Imports depend on the level of domestic expenditures (absorption) and the real exchange rate while the demand for currency substitution can be depicted as a function of excess money supply.
Assuming that the "long-run"' excess money supply is equal to zero (that is, (Mi -Md)==D), the equilibrium condition for the foreign exchange market can be written as follows:
where the parameters bj,b 2 >0 fex -foreign exchange supply (demand)
rer -real exchange rate rde -real domestic expenditures.
In principle, this equation can be written in tenns of the logarithm of the nominal exchange rate by incorporating appropriate relative price terms (as proxies for the real exchange rate). Thus, with all lower case variables in logarithms, we have: During the period of the current study (1994) (1995) (1996) (1997) (1998) (1999) (2000) , Uzbekistan maintained extensive foreign exchange and trade controls that aimed at preserving foreign exchange for servicing the country's external debt obligations. The multiple official exchange rates (official and commercial bank rates) remained at substantially appreciated levels as a consequence of which the demand for foreign exchange at the ''official" rate far exceeded the supply. The "unmet" demand for foreign exchange for both current and capital transactions was channeled to the parallel market, exerting considerable pressure on the parallel market premium. Since the public sector is officially barred from utilizing the parallel market, it is clear that the parallel market prernium does not reflect the "unmet" foreign exchange demands of the public sector. The gap between the observed parallel market exchange rate and the "unrestricted" equilibrium exchange rate (which is unobserved in the present case) can be considered as a measure of the degree of restrictions on public sector import demand that is excluded from the parallel market in the current administrative set-up.
The Goods Market
Following the expectations-augmented version of the Phillips curve, inflationary expectations and the departure of output from its potential level determiine the inflation rate. In this formulation, if output (demand) is higher than the potential level, inflation will tend to rise, and if actual output is below potential, inflation will tend to fall 6 . One implication of the formulation is-that in the steady state (where the output gap is zero) inflation will tend to remain constant.' In addition, taking explicit note of imnbalances in the money and foreign exchange markets, the basic model can be written as follows:
6 It is probably correct to say that the Phillips curve approach is a central element in most models of inflation (Nickell, (1988) : Masson, Symansky, and Meredith (1990) : Chada, Masson and Meredith (1992) ). 7In standard macroeconomics (for example, see Dombusch and Fischer) the inflation rate and the level of output are determined by the interaction of aggregate demand and supply. In the long-run, i.e. in the steady state (where the growth rate of money is assumed to be constant, expectations have adjusted to actual inflation, and where output and inflation are constant, and output is at fullemployment level), the inflation rate is determined only by the growth rate of money. In the real world, an economy probably never ERGAP -the exchange rate gap in terms of a deviation from an "equilibrium" rate (TER).
et -a stochastic disturbance term.
Note that the parameters 61i indicate the percentage change in inflation that can be attributable to a one percent change in the output gap (i.e. the semi-elasticity of inflation with respect to the output gap for various past years).
Characteristics of the Time Series Used
All data used in the study were assembled from various official publications. These include publications of the State Committee for Statistics, IMF (including International Financial Statistics), EBRD, UNDP, the World Bank.
The properties of the time series included in the study are investigated using the Phillips-Perron (PP) and ADF tests. Both the PP and ADF tests indicated that all the series were non-stationary in "levels"
(for saving space, these results were not reported, but are available on request) irrespective of whether raw data or logarithms of the data were considered (see table 2 ). However, almost all the variables proved to be difference stationary, except for the quarterly series on the official exchange rate, which turned out to be stationary after the second difference.
reaches a steady state with intemal and extemal shocks to both supply and demand moving it in unexpected directions. In the shortrun, changes in the growth of money, government spending and/or taxes could cause changes in both aggregate demand and inflation. In the dynamic case, aggregate demand also depends on lagged output
The PP and ADF tests for the first differences of the data are reported in For empirical validation of the model, following the Engle-Granger (1987) two-step procedure, "long-run" behavioral equations for the money, foreign exchange, and product markets are estimated first.
Cointegrating vectors identified from this process are then used to formulate error correction models (ECM) for estimating the short-run dynamics in each of the markets. Finally, the short-run adjustments in the different markets are put together to explain inflation dynamics.
Demand for Money
The results of estimation of one of several variants of the "long-run" demand for money using quarterly data for the period 1994:Ql to 2000:Q3 are given in graph l, which shows the actual and fitted values of the dependent variable (log of real money balances) and the distribution of the residuals. These results suggest that production has a positive effect on the demand for real balances and that the coefficient is significant at the I percent level when the real output variable was approximated by a Hodrick-Prescott filter. The currency substitution effect was better captured by a ratio of the curb market rate to the official exchange rate. The higher the curb market rate in relation to the official rate (that is, the higher the parallel market premium) the lower was the demand for domestic real balances, as the agents were shifting away from the relatively lower returns associated with domestic money (i.e. negative real interest rates). These results were not substantially affected by the inclusion or exclusion of dummy variables that were intended to capture seasonal factors. 1 s Unit root tests for the levels of variables have not been reported here to save space. These are available from the author. 9 The results are reported in graphical form at the end of this paper. However, the detailed results are available from the author. '° The equation including the seasonal dummies is available from the author "Equilibrium" Exchange Rate
Due to the lack of national accounts expenditure data on a quarterly basis for the entire period of the study, a variable for domestic demeizd (absorption) could not be included in the analysis. The closest proxy was conceived to be gross domestic expenditure (equivalent to GDP). While domestic demand (absorption) would be expected to exert an upward pressure on the parallel market exchange rate, GDP (or its expenditure version) could be expected to have a negative effect -a supply side effect.
The results for the estimates of equation (6) are given in graph 2, which suggest a fairly strong relationship among the parallel market exchange rate, CPI (the proxy for domestic prices), productio, and foreign exchange availability. Domestic production (expenditure) seems to have had a strong negative influence on the curb market exchange rate. This suggests that domestic production of import substitutes may have damnpened the demand for imports, thus reducing relatively the pressure on the curb market exchange rate.
At the same time, domestic prices (as proxied by CPI) seems to have exerted a strong upward pressure on the curb market exchange rate with the current level of the CPI being highy significant in explaining the variations in the ratio of curb market to official exchange rate. Foreign exchange supply (LTFESUP) has the correct sign in the equation. However, it is not a significant variable that explains the variations in the parallel market exchange rate in relation to the official rate.
Graph 2 is also quite revealing in other ways. Periods of relative "over-valuation" seems to have been followed by "overshooting" as authorities grapple with the multiple exchange rate and import controls, and other policy reforms. Thus, the parallel marktet rate seems to have been "over-valued" during the period 1997:Q4 to 1999:Q2. However, with the rapid adjustmznt of the parallel market rate since then (and perhaps, with insufficient adjustment of the official rate), it seems to have "overshot". countries that suggested that the gap model "works well in almost all Asian economies", and that the "output gap is a significant determinant of the change in inflation in 11 of the 13 countries studied".
The Hodrick-Prescott (1997) filter has been widely used to separate the "potential" part of GDP from the "cyclical" component. An estimate of the output gap can be obtained as the difference between the estimate of the HP trend and actual output." 1 The results of the estimates are shown in graph 3. It appears that since 1998:Q3, actual output is well below "potential" while the opposite seems to be the case for the earlier period from 1994 to 1996. While most FSU countries experienced a significant output collapse since the breakdown of the USSR, it has been found that the output collapse in Uzbekistan was much less severe than in other FSU countries (see, Zettlemeyer (1998), and Zettlemeyer and Taube (1998)).12
Dynamic Equations
Dynamic versions of each of the equations for goods, money and foreign exchange markets are formulated following the two-step procedure of Engle-Granger (1987) . First, the "long-run" equations are tested for cointegration. If the variables in each of the equations are found to be cointegrated, error correction models are formulated using the respective cointegrated equations.
" Several criticisms have been leveled at the HP filter method. It has been argued that the HP method removes potentially valuable information from time series data (King and Rebelo, 1993) and that it may impart spurious cyclical pattems to the data (Cogley and Nason (1995) ). Another major concem is the rather arbitrary choice of smoothing parameters. However, in the absence of the information to estimate production functions, the HP filter offers a convenient (but mechanical) way to estimate "trend" output. 12 The mildness of Uzbekistan's recession are attributed to a combination of a) a low degree of initial industrialization, b) its cotton production, and c) its self-sufficiency in energy. While evidence suggested no positive role of public investment, it was thought that a set of policies which failed in most other transition countries.( i.e. supporting the industrial sector through credits and direct subsidies) was relatively successful in sustaining output during Uzbekistan's early transition years.
Demand for Money
The long-run equation for mozey demand is found to be cointegrated. Table 3 reports the results of estimating the dynamic model for money demand following the Engle-Granger (1987) two step procedure. The error correction term has the right sign and is significant at the 10 percent level. In the short-run, money demand appears to be adjusting toward the long-run equilibrium in litle over one quarter.
The error correction mechanism in the foreign exchange market did not seem to have a significant effect on short-run money demand, except when a three-quarter lag was considered. In this case, the ECM term was significant at the 10 percent level. Neither the output gap nor any price variables were significant in the estimated equations despite carrying expected signs.
Exchange Rates
Several different estimates of the short-run parallel market foreign exchange rate were made but only one result is reported in table 4. It is clear that a relatively good fit has been obtained for the error correction model when the logarithm of the change in the ratio of the curb market rate to the official rate was considered to be the dependent variable. The estimates yielded relatively inferior results when the change in the logarithm of the curb market rate was considered the dependent variable.
The error correction term for the ratio of the parallel market to the official rate in this equation is highly significant, has the right sign, and indicates an almost full adjustment of disequilibria in the foreign exchange market (as represented by the ratio) in one quarter. Furthermore, the change in the level of the ratio itself seems to be exerting an important short-run effect. The adjustmnents to disequilibria in the money market during at least the preceding two quarters seem to exert a strong influence on the relationship between the curb and official market exchange rates, with the relatively stronger impact coming two quarters ahead. The disequilibria in the product market also influence the parallel market exchange rate with the relevant coefficient being significant at the 10 percent level. However, in the short-run model, the foreign exchange supply variable is not significant, indicating factors other than the flow of foreign exchange resources probably play a more significant role in the foreign exchange market.
Inflation in the short-run
One of the intentions of the study has been to explain short-run inflationary behavior in the Uzbek economy in terms of the disequilibria in the money, foreign exchange, and product markets. With this in mind, we use the error correction terms for each of the equations in the formulation of the dynamic version of the inflation equation.
In the short-run dynamnic inflation equation, except for the error correction term relating to the parallel market for foreign exchange, all other error correction terms are highly significant (see table 5 ). At the same time, the change in the ratio of the parallel market to the official rate has a very significant effect on the change in inflation rate. If the curb narket rate increases due to disequilibria in the foreign exchange market or the authorities fail to adjust the official rate in line with those disequilibria, inflation is likely to increase substantially. Furthermore, product market disequilibria are seen to exert a strong influence on the change in inflation. The coefficients for money market adjustment as well as the change in the level of money supply are highly significant indicating the predominance of monetary phenomena in the inflation process in Uzbekistan.
Some Conclusions
Using quarterly data, the study has estimated several "long-run" relationships for the goods, money, and foreign exchange markets of Uzbekistan for the period 1994:01 to 2000:03, in an environment of multiple exchange rates, administrative controls, and import restrictions. It was found that the variables describing the behavior of each of the different markets were cointegrated. Using this property to incorporate the error correction mechanisms in different markets, the study developed a framework to ascertain the influence of domestic disequilibria and external shocks on inflation dynamics in Uzbekistan.
The empirical estimates show that domestic monetary and output developments, and changes in the relationship between the curb market and official exchange rates have a significant influence on the foreign exchange market dynamics in Uzbekistan. However, the contemporaneous level of foreign exchange supply does not seem to have a substantial impact on the parallel exchange rate market.
The results suggest that disequilibria in the product and money markets are the major forces driving inflation dynamics in Uzbekistan. While disequilibria in the parallel merket themselves do not seem to be a factor in price increases, the ratio of the curb market to the official exchange rate seems to exert a significant influence. One can infer that an important consideration is the speed and the nagnitude of adjustment of the official exchange rate in the face of disequilibria in the parallel mrket for foreign exchange.
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